Involvement of pregnane X receptor in the impaired glucose utilization induced by atorvastatin in hepatocytes.
Accumulating evidences demonstrated that statins impaired glucose utilization. This study was aimed to investigate whether PXR was involved in the atorvastatin-impaired glucose utilization. Rifampicin/PCN served as PXR activator control. Glucose utilization, glucose uptake, protein levels of GLUT2, GCK, PDK2, PEPCK1 and G6Pase in HepG2 cells were measured. PXR inhibitors, PXR overexpression and PXR siRNA were applied to verify the role of PXR in atorvastatin-impaired glucose utilization in cells. Hypercholesterolemia rats induced by high fat diet feeding, orally received atorvastatin (5 and 10 mg/kg), pravastatin (10 mg/kg) for 14 days, or intraperitoneally received PCN (35 mg/kg) for 4 days. Results showed that glucose utilization was markedly inhibited by atorvastatin, simvastatin, pitavastatin, lovastatin and rifampicin. Neither rosuvastatin nor pravastatin showed the similar effect. Atorvastatin and pravastatin were selected for the following study. Atorvastatin and rifampicin significantly inhibited glucose uptake and down-regulated GLUT2 and GCK expressions. Similarly, overexpressed PXR significantly down-regulated GLUT2 and GCK expressions and impaired glucose utilization. Ketoconazole and resveratrol attenuated the impaired glucose utilization by atorvastatin and rifampicin in both parental and overexpressed PXR cells. PXR knockdown significantly up-regulated GLUT2 and GCK proteins and abolished the decreased glucose consumption and uptake by atorvastatin and rifampicin. Animal experiments showed that atorvastatin and PCN significantly elicited postprandial hyperglycemia, leading to increase in glucose AUC. Expressions of GLUT2 and GCK in rat livers were markedly down-regulated by atorvastatin and PCN. In conclusion, atorvastatin impaired glucose utilization in hepatocytes via repressing GLUT2 and GCK expressions, which may be partly due to PXR activation.